The role of cyclic adenosine 3',5'-monophosphate and polyol metabolism in diabetic neuropathy.
The effects of a stable prostacyclin analog, Iloprost, and aldose reductase inhibitors (ONO-2235 and isoliquiritigenin) were studied to elucidate the role of cAMP in diabetic neuropathy in relation to polyol metabolism. In in vivo experiments, the cAMP and myoinositol contents in sciatic nerves and motor nerve conduction velocity were significantly reduced in diabetic rats. Iloprost significantly restored the reduced cAMP content in sciatic nerves and improved motor nerve conduction velocity in diabetic rats. However, the contents of sorbitol or myoinositol in sciatic nerves were not affected by Iloprost in diabetic rats. On the other hand, aldose reductase inhibitors significantly reduced the sorbitol content and increased the cAMP and myoinositol contents in the sciatic nerves of diabetic rats. The motor nerve conduction velocity was also slightly but significantly improved by treatment with aldose reductase inhibitors. There was a negative correlation between cAMP and sorbitol in the sciatic nerves of diabetic rats treated with aldose reductase inhibitors and a positive correlation between cAMP and motor nerve conduction velocity. In in vitro experiments, Iloprost significantly increased cAMP, but did not affect the sorbitol content in sciatic nerves. Aldose reductase inhibitors inhibited sorbitol accumulation and increased cAMP in sciatic nerves. Our data suggest that polyol pathway activation somehow results in cAMP reduction in sciatic nerves and that the reduction of cAMP in peripheral nerves may be closely related to the pathogenesis of diabetic neuropathy.